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Objective: Easy access to the vascular system is vital in patients with chronic renal failure undergoing long-term
hemodialysis. Such patients often require multiple operations, and options for secondary or tertiary access procedures
become increasingly limited. Brachiobasilic arteriovenous fistula offers excellent access in such difficult cases and is
increasingly preferred over prosthetic grafts. Many surgical techniques have been described to create such fistulas. The
purpose of this study was to determine the difference in long-term patency and dialysis-related complications among
various techniques.
Methods: Seventy brachiobasilic arteriovenous fistulas were constructed in 70 patients. This was the secondary or tertiary
access in 88.6% of patients. The basilic vein was transposed in 30 patients and elevated in 40 patients; twenty veins were
elevated with a one-stage technique, and 20 were elevated with a two-stage (delayed elevation) technique.
Results: The early failure rate was 5.7% in the entire group. Sixty-six fistulas (94.3%) were successfully used for dialysis.
Mean follow-up was 25.8 months (range, 4-36 months). Four fistulas (5.7%) required additional procedures during
follow-up, 2 in the transposed vein group and 2 in the elevated vein group. Cumulative secondary patency rate, measured
with the Kaplan-Meier survival method, was 86.7%, 90%, and 84.2% at 1 year for the transposed, one-stage, and two-stage
elevation procedures, respectively, compared with 82.8%, 70%, and 68.4% at 2 years. The difference was statistically
nonsignificant. Forty-two complications developed in 29 (43.9%) fistulas. Thirteen fistulas (19.7%) had more than one
complication. Twelve complications in 10 fistulas (35.7%) were recorded in the transposition group, 15 complications in
9 fistulas (47.4%) in the one-stage elevation group, and 15 complications in 10 fistulas (52.6%) in the two-stage elevation
group. The total complication rate was higher in the elevated fistulas (71.4% vs 28.6%); the difference was statistically
highly significant (P < .001). The most common complication was arm edema (21.2%; n  14), followed by puncture
site-related hematoma (16.7%; n 11) and thrombosis (16.7%; n 11). Hematoma was statistically more common (P <
.05) in the elevated vein group (26.3% vs 3.6%). The difference in thrombosis between the transposition and elevation
groups (23.7% vs 7.1%) was not significant. Hematoma preceded thrombosis in 63.7% (7 of 11) of the fistulas, and it was
the major predisposing factor for fistula failure. Transposed vein was easier to manage by dialysis staff. All nurses were
satisfied with the transposed veins, but only 53.3% were satisfied with the elevated veins; the difference was statistically
highly significant (P < .001).
Conclusion: Available techniques for creating brachiobasilic arteriovenous fistula are associated with good patency rate,
and most related complications can be treated conservatively without loss of the fistula. Among the various procedures,
transposition has a lower complication rate and is favored by the dialysis staff dealing with such fistulas. (J Vasc Surg
2003;37:821-6.)
Since development of hemodialysis in 1944 there has
been a dramatic increase in both the availability of hemo-
dialysis and long-term survival of patients with chronic
renal failure.1 Because of this extended life expectancy,
secondary and tertiary access is needed.2 A radiocephalic
fistula3 in the nondominant arm is the first choice for
access. When this vein is poor in the forearm, an excellent
alternative is the antecubital brachiocephalic arteriovenous
fistula (AVF). If the cephalic vein is unsuitable in the upper
arm, the choice of conduit is between prosthetic graft and
brachiobasilic AVF.2,4 Basilic vein fistula has many advan-
tages over prosthetic graft. In addition to superior long-
term patency, most access-related complications can be
treated conservatively without fistula failure,5 and in case of
fistula failure, subsequent use of prosthetic conduit at the
same side is not precluded, whereas it is unlikely that the
converse would be successful.5-7 Risk for vascular steal is
minimized and venous anastomotic neointimal hyperplasia
is averted8 because one small anastomosis is required. Ba-
silic vein has been used in many ways. In 1976 Dagher et al9
first described transposition of the divided and well-mobi-
lized vein by rotating it anterolaterally through a subcuta-
neous tunnel in the arm. Another technique is to elevate the
vein superficial to the surgically reapproximated deep fascia
and subcutaneous tissue of the arm. Other surgeons prefer
to perform this operation in two stages, in which elevation
of the basilic vein is performed as a delayed second stage.
Despite the longer incisions and longer operating time
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needed to create brachiobasilic fistulas, no apparent in-
creased morbidity is associated with the procedure.5 How-
ever, minimal invasive basilic vein dissection with an endo-
scopic technique has been tried in a few studies and proved
feasible.10,11
PATIENTS AND METHODS
Over 2 years, 70 brachiobasilic AVF were performed in
70 patients. We prefer brachiobasilic AVF over prosthetic
graft when a distal forearm fistula cannot be created and
there is no adequate superficial vein in the upper arm. Three
techniques were used. Thirty fistulas were constructed by
transposing the basilic vein anteriorly in the arm with a
technique similar to that described by Dagher et al.9 In 40
patients the vein was elevated superficial to the surgically
reapproximated deep fascia and subcutaneous tissue in the
inner aspect of the arm, rather than routing it through a
subcutaneous tunnel. Two techniques were used; the ba-
silic vein was elevated in a one-stage procedure in 20
patients and in a two-stages procedure in 20 patients. In
stage 1 the basilic vein was anastomosed with the brachial
artery in the antecubital fossa, followed 2 weeks later by
elevation of the vein (delayed elevation) in stage 2. In 70
patients the vein was sutured end-to-side to the artery.
For all transposition and one-stage elevation proce-
dures the patient was under intravenous sedation with an
interscalene nerve block, and for all two-stage elevation
procedures the patient was under local anesthesia. Initially,
patients selected for brachiobasilic AVF were randomly
distributed into one of three groups. Because of failed or
incomplete interscalene nerve block, 7 patients (4 in the
transposition group, 3 in the one-stage elevation group)
were shifted to the two-stage elevation group and the
fistulas were created with the patient under local anesthesia.
Neither prophylactic antibiotic agents nor postoperative
aspirin therapy were used. Access for hemodialysis was
denied until at least 6 weeks after surgery, to allow the
fistula to mature.
Patency was determined by ability to access the fistula
for hemodialysis. Cumulative secondary patency referred to
the number of fistulas functioning regardless of the number
of interventions required to maintain patency. While oper-
ative ligation was classified as failure, death with function-
ing fistula was considered as lost to follow-up when the
cause of death was not related to the fistula. Complications
data related to functioning fistulas were obtained from
frequent examinations in the dialysis unit and from the
nephrologists and dialysis nurses. As a trial to estimate ease
of accessing the fistulas for hemodialysis, 30 nurses in our
dialysis unit were asked for their impression of the fistulas
and their level of satisfaction with them. They were asked to
rank various factors, including ease of finding the vein and
feeling a thrill, ease of cannulation, number of trials made
to insert the needle properly in the vein, how many times
assistance from more expert staff was required, ease of
keeping the needle in place and frequency of needle dis-
placement, feasibility of rapid hemostasis, flow through the
fistula, and patient comfort and how many times they
complained about the fistula site.
All statistical analysis was performed wth Epi Info 2000
for Windows, version 1.1.2. Comparisons of clinical char-
acteristics and complication rate between groups were cal-
culated with the 2 test. Fisher exact test results were
considered when comparative data were too small. Analysis
of variance was used to compare mean values in different
groups. Patency was assessed with life table analysis. The
log-rank test was performed in conjunction with the
Kaplan-Meier method for survival analysis to compare
curves.
RESULTS
Seventy brachiobasilic AVF were created in 70 patients
(27 male, 43 female). Mean patient age was 49 years
(range, 16-98 years); 50% of patients were older than 50
years. Mean number of previous failed access sites was 2
(range, 0-5) for the entire group. The brachiobasilic fistula
was the secondary or tertiary access in 62 patients (88.6%).
The right arm was used in 29 patients (41.4%), and the left
arm in 41 patients (58.6%). Forty-four patients (62.9%) had
a temporary right subclavian vein dialysis catheter in place
at the time of the operation, and in 20 of these patients
(45.5%) the operation was performed on the arm with the
dialysis catheter. Clinical data for patients in the three
groups is presented in Table I.
There were no technical complications related to the
surgical procedure; however, the procedure was changed in
7 patients, from transposition (n  4) or one-stage eleva-
tion (n  3) to two-stage elevation with the patient under
local anesthesia because of failure of interscalene nerve
block. Basilic vein dissection was much easier in the two-
stage elevation procedure because it was facilitated by use of
a large arterialized thick-walled vein (Fig 1).
Mean follow-up was 25.8 months (range, 4-36
months). All fistulas but 4 (5.7%) could be used successfully
for dialysis after 6 weeks. Two fistulas (6.7%) in the trans-
Fig 1. Second stage of elevated brachiobasilic arteriovenous fis-
tula dissection is facilitated by enlarged, arterialized thick-walled
basilic vein. BV, Basilic vein; MCNF, medial cutaneous nerve of
forearm.
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position group and 1 fistula (5%) in each of the elevated
subgroups failed because of spontaneous thrombosis
within the first 4 weeks postoperatively. Another 4 fistulas
(5.7%) required additional procedures during follow-up:
ligation of 2 fistulas (1 in the transposition group, 1 in the
two-stage elevated subgroup) because of venous hyperten-
sion, and revision of 2 fistulas (1 in the transposition group,
1 in the two-stages elevated subgroup) because of poor
flow. The affected patients rejoined the dialysis program
after correction of the fistula.
There were no perioperative deaths. However, 2 pa-
tients died with functioning fistulas during follow-up; 1
patient in the transposition group died of pneumonia after
14 months, and 1 patient in the two-stage elevated sub-
group died of a cerebrovascular accident after 6 months.
Both patients were considered lost to follow-up. Of the 66
fistulas used regularly for dialysis, 60 (90.9%) were still in
use after 12-month follow-up. Loss of fistulas was due to
thrombosis (n  3), ligation (n  2), or death (n  1). By
the end of the second year there were 9 more lost fistulas,
because of thrombosis (n  8) or death with functioning
fistula (n 1). Cumulative secondary patency rate at 1 year
was 87% for the entire group (60 of 69, excluding 1 death),
86.7% for the transposition group, and 87.1% for the
elevation group (90% for the one-stage procedure, 84.2%
for the two-stage procedure). Cumulative secondary pa-
tency rate at 2 years was 75% for the entire group (51 of 68,
excluding the 2 deaths in this study), 82.8% for the trans-
position group, and 69.2% for the elevation group (70% for
the one-stage procedure, 68.4% for the two-stage proce-
dure). Life-table analysis with the log-rank test showed no
difference between the three groups regarding cumulative
primary patency (Fig 2) and secondary patency (Fig 3).
Forty-two complications developed in 29 fistulas
(43.9%) (Table II). Thirteen fistulas (19.7%) had more than
one complication. Twelve complications in 10 fistulas
(35.7%) were recorded in the transposition group, 15 com-
plications in 9 fistulas (47.4%) in the one-stage group, and
15 complications in 10 fistulas (52.6%) in the two-stage
group. The total complication rate was higher in the eleva-
tion group (71.4% vs 28.6%); the difference was statistically
highly significant (P  .001).
For the entire group, early postoperative arm edema
was the most common complication, occurring in 14 fistu-
las (21.2%), and was mild to moderate and transient in all
cases. The edema responded well to conservative treat-
ment, and no difference was observed between the three
procedures. All 14 patients had a temporary subclavian
catheter at the time of the operation, and the procedure was
performed on the arm on the same side as the catheter.
Hematoma complicated 11 fistulas (16.7%): 1 (3.6%) in the
transposed vein group and 10 (26.3%) in the elevated vein
group (5 [26.3%] in each of the one-stage and two-stage
subgroups}; the difference was statistically significant (P 
.05). No hematomas were recorded during the first 3
months postoperatively; 7 hematomas were recorded from
the beginning of the fourth month until the end of the first
year; and 4 hematomas were recorded during the second
year. Thombosis developed in 11 fistulas, which failed
during follow-up: 2 fistulas (7.1%) in the transposed vein
group, 5 (26.3%) in the one-stage group, and 4 (21.1%) in
the two-stage group. In 7 of these fistulas (63.7%), all in the
elevated vein group, hematoma preceded thrombosis. Al-
though elevated fistulas had a higher thrombosis rate
(23.7% vs 7.1%), the difference was statistically not signifi-
cant.
Table I. Clinical characteristics of patients
Transposed vein
group (n  30)
Elevated vein group (n  40)
Significance
One-stage procedure
(n  20)
Two-stage procedure
(n  20)
n % n % n %
Sex
Male 12 40 7 35 8 40 NS
Female 18 60 13 65 12 60 NS
Age (y)
Mean 45.7 49.3 54 NS*
Range 16-98 26-71 32-71
Associated medical condition
Diabetes 17 56.7 12 60 14 70 NS
Hypertension 10 33.3 7 35 5 25 NS
Coronary artery disease 3 10 5 25 3 15 NS
Temporary subclavian catheter 19 63.3 13 65 12 60 NS
Number of previous AVF
Mean 1.7 2.5 2.2 NS*
Range 0-3 0-5 0-5
Site of procedure
Right arm 13 43.3 7 35 9 45 NS
Left arm 17 56.7 13 65 11 55 NS
AVF, arteriovenous fistula; NS, nonsignificant.
*Analysis of variance.
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Four patients had lymph leakage from the antecubital
wound, which persisted for no longer than 3 weeks: two
patients (7.1%) were in the transposition group, and 1
patient (5.2%) each were in the elevation subgroups. All 4
patients had moderate arm edema.
The 30 dialysis nurses were satisfied with the transposed
basilic vein, but only 16 (53.3%) were also satisfied with the
elevated vein; the difference was statistically highly significant
(P  .001). Nurses reported difficult cannulation, frequent
needle displacement, and patient complaints as the major
Fig 2. Cumulative primary patency rate for three techniques for creation of brachiobasilic arteriovenous fistula.
Fig 3. Cumulative secondary patency rate for three techniques for creation of brachiobasilic arteriovenous fistula.
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problems with the elevated fistula. Difficult cannulation
obliged them on many occasions to ask for help from more
expert staff; and patient discomfort resulted in needle displace-
ment due to inadvertent arm movement.
DISCUSSION
Whether transposed or elevated, brachiobasilic AVF is a
reliable form of vascular access and should be considered
before insertion of prosthetic conduit in patients with un-
suitable superficial veins at the wrist or elbow. It has many
advantages over prosthetic graft. Overall cumulative sec-
ondary patency rate for brachiobasilic fistulas in the present
study was 87% at 1 year and 75% at two years, which is
better than previously reported for prosthetic graft, which
ranges from 65% to 70% at 1 year and 49% to 51% at 2
years.5,12,13 The complication rate of 43.9% is lower than
that reported for prosthetic graft, which ranges from 60% to
100%.14-16 Furthermore, failed brachiobasilic AVF does
not preclude subsequent use of a prosthetic conduit at the
same site6; Matsuura et al5 were able to insert prosthetic
graft in 89% of their patients with failed brachiobasilic AVF.
While different techniques for creating brachiobasilic
AVF produced no difference in patency rate, this was not
the case with complications. Elevated fistulas were more
prone to complication than transposed fistulas, and the
difference was statistically significant. However, most com-
plications could be treated conservatively without fistula
failure. Transient arm edema was the most common com-
plication, but was not peculiar to a certain procedure and
responded to conservative management in all cases. Edema
was probably caused by a preoperatively undiagnosed sub-
clavian vein outflow problem, inasmuch as all patients had a
subclavian catheter at the time of the operation, which was
located on the same side as the fistula. Subclavian vein
stenosis is a significant risk factor for arm edema; thus any
patient with postoperative arm edema that fails to resolve
with conservative treatment should be investigated for the
presence of stenoses with view to venous angioplasty. Ex-
travasation and hematoma formation were significantly
higher in the elevated vein group. The prevalence of hema-
toma in the elevated fistula was due to difficult cannulation
of the basilic vein in the inner aspect of the upper arm.
Although it was easy to locate the vein and feel the thrill
over it, multiple attempts to cannulate the vein result in
venous wall laceration, with extravasation and hematoma
formation. Frequent needle displacement and inadequate
control of the puncture site were other causes of hematoma
formation in the elevated fistula; these same observations
were reported by Humphries et al.17 Needle displacement
usually followed inadvertent movement of the patient’s arm
as he or she tried to find a more comfortable position. For
close observation of the puncture site, dialysis nurses used
to put the patient’s arm in slight abduction and external
rotation, a position that cannot be tolerated by many
patients for a prolonged time. Because of the anterior
position of the transposed vein, and thus easier venipunc-
ture and easier hemostasis, hematoma formation was less
frequent in the transposition group. Cannulation of an
elevated fistula requires special skill, and probably more
time and practice is needed for this to be uniformly ac-
cepted by nursing staff.
Hematoma predisposed to fistula thrombosis in most
cases; 63.7% of the thrombosed fistulas were preceded by
hematoma, and it was a significant risk factor for fistula
thrombosis in the present study. Other complications that
have been reported with brachiobasilic AVF, eg, high-
output cardiac failure and arterial steal, were not noted in
this study.
Most of the disadvantages previously mentioned,17
favoring elevation over transposition because of avoidance
of vein kinking and tunnel bleeding, could be averted with
special attention to technical considerations. The one-stage
procedure has no advantage over the two-stage elevation
technique. On the contrary, the two-stage procedure di-
Table II. Complications related to fistulas at dialysis
Transposed
vein group
(%)
Elevated vein (%)
Significance
One-stage
procedure
Two-stage
procedure
Number of fistulas 10/28 (35.7) 9/19 (47.4) 10/19 (52.6)19 (50)
Number of complications 12 (28.6) 15 (35.7) 15 (35.7) NS30 (71.4) HS
Edema 6 (20.4) 4 (21.1) 4 (21.1) NS*8 (21.1) NS
Hematoma 1 (3.6) 5 (26.3) 5 (26.3) NS10 (26.3) S*
Thrombosis 2 (7.1) 5 (26.3) 4 (21.1) NS*9 (23.7) NS*
Venous hypertension 1 (3.6) 0 1 (5.2) NS*1 (2.6) NS*
Lymph leakage 2 (7.1) 1 (5.2) 1 (5.2) NS*2 (5.2) NS*
NS, Nonsignificant; S, significant; HS, highly significant.
*Fisher exact test.
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vides the lengthy operation into two parts, which is more
comfortable, especially for sicker patients. Operative dissec-
tion is facilitated with use of an arterialized thick-walled
vein. More important, staging allows assessment of the
fistula for size and flow rate, and in case of failure or
presence of a weak undeveloped fistula with uncorrectable
surgical cause, the second stage can be abandoned and the
patient need not undergo a relatively long procedure. In-
asmuch as most primary failures occur within the first 4
weeks postoperatively, we believe that delaying the second
stage until the fourth week is wise.
In summary, brachiobasilic AVF should be considered
early, before prosthetic grafting, in the absence of a suitable
superficial vein. Although all types of brachiobasilic fistula
have a good long-term patency rate, transposed fistula is
associated with a lower rate of complications, and it is more
comfortable for both patients and hemodialysis staff. The
two-stage elevation procedure is preferred over the one-
stage procedure and should be resorted to only if transpo-
sition cannot be done because of failure of interscalene
block and high risk with general anesthesia.
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